The effects of saccharin on the metabolism of dietary tryptophan to indole, a known cocarcinogen for the urinary bladder of the rat.
Adult male rats were fed diets containing 0 to 10% saccharin, 2% tryptophan, or 2% tryptophan plus 5% saccharin ad libitum for 1 to 2 months. Saccharin produced a dose-related increase in the urinary excretion of indican which is the main metabolite of indole. The renal clearances of both indican and saccharin were reduced at high plasma concentrations (200 to 300 micrograms/ml) of saccharin, suggesting saturation of renal tubular secretion. The increased amounts of indican in the urine, and of indole in the cecum arose from accumulation of protein and tryptophan in the cecum rather than an increase in the enzyme tryptophanase which metabolizes tryptophan to indole. The high levels of protein in the ceca of rats fed saccharin-containing diets were associated with a dose-related increase in the weight of the contents and wall of the cecum. Administration of 2% tryptophan in the diet increased significantly the amounts of tryptophan in the cecum and in plasma, but produced only small increases in the size of the cecum, the amount of indole present, and the excretion of indican. The effects of saccharin and tryptophan were additive. These effects are consistent with saccharin having a major effect on protein digestion in the intestine such that increased amounts of tryptophan are available in the cecum for microbial metabolism to indole. The greater formation of indole and excretion of indican in the urine suggest that saccharin increases the catabolism of dietary tryptophan to metabolites with known cocarcinogenic activity toward the rat bladder.